This study looks at two areas where electromyographic data from the cricothyroid muscle can be used to improve our understanding of the role of F0 in the implementation of key segmental features of both consonants and vowels.
CT differences right through the vowel. Thus, once such an articulatorily-based pattern is up and running speakers have the possibility of actively enhancing it as part of their linguistic behaviour.
(2) Vowel intrinsic pitch in vowel-height and tense-lax contrasts The basic questions are very similar: Is intrinsic pitch explainable as a mechanical effect of vowel articulation (see e.g. Whalen & Levitt, 1995) , or does it represent an active enhancement of an auditory property such as F1-F0 distance to support vowel-height contrasts (see Kingston, 1992) ? Once again, we believe that a hybrid scenario turns out to be the most persuasive. This area will in turn be divided into two sub-areas: Firstly, the specific case of intrinsic pitch in the tense-lax opposition in German vowels, secondly the more general intrinsic pitch case of high vs. low vowels. Intrinsic pitch in German has often been quoted as a potential problem for mechanical theories, since tense-lax vowel pairs tend to have very similar F0 despite substantial differences in tongue position. A mechanical explanation would remain viable, however, if it could be shown that speakers actively raise F0 on the lax vowel series. Analysis of our CT data indicated that this could indeed be the case. In particular, regression analysis of the relationship between CT and F0 indicated that tense and lax vowels are characterized by different regression lines, such that at a given level of CT activity F0 is lower for lax vowels. This can be interpreted as revealing the presence of a mechanical effect on F0 that is overlaid in this specific case by active articulatory adjustments. Thus, on the one hand, the presence of biomechanical effects of the kind often assumed is confirmed; on the other hand, active manipulation of F0 as part of what would traditionally be regarded as segmental distinctions is clearly a control strategy that is available to speakers. The second part of the intrinsic pitch analysis points in a similar direction. Here we examined the basic intrinsic pitch finding of differences between high and low vowels. The key analysis technique was again regression analysis of F0 vs. EMG. This revealed even more clearly than the tense-lax data the presence of a mechanical effect: At a given level of CT activity, F0 is lower for low vowels than high vowels. This was completely consistent over speakers, as indeed ought to be the case if it emerges as an automatic consequence of vowel articulation. In addition, however, it was observed that some speakers typically showed higher EMG activity for the higher vowels. Thus, once again a hybrid scenario appears the most balanced one: The driving force behind intrinsic pitch differences on vowels emerges from the articulatory contingencies of vowel production; this physically given bias may then open up an articulatory strategy that speakers can, but do not necessarily have to adopt for enhancing linguistic distinctions (cf. Honda & Fujimura, 1991) .
